per 



WORLD INTELLECTUAL PROPERTV^ ORGANIZATION 
Internatraiial Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



X51) Inteinatioiial PlBtent QassificatioD ^ 
G04B 47/00, B65D 83/04 



Al 



(ll)InteniatioDal Pablicafion Number: 
(43)Intaiiational Publication Date: 



WO 94/049i66 
3 March 1994(03.03.94) 



(21) International Application Nomber: PCT/US93/07710 

(22) International Filing Date: 16 August 1993 (16.08.93) 



(30) Priority data: 
07/932,072 
08/092,352 



19 August 1992 (19.08.92) US 
IS July 1993(15.07.93) US 



(71) Applicant: POLYPHARM CORP. [US/US]; 711 Fifth 
Avenue, 9th Floor, New Yoik, NY 10022 (US). 

f72) Inventor: WElKBpRQER, PdwarH. D ; 411 West End 
Avenue, hlfew Voric, NY 10024 (US). 

(74) Agent: HONE, Francis, J.; Brumbaugh, Graves, Donohue 
& Raymond, 30 Rockefeller Plaza, New York, NY 101 12 
(US). 



(81) D^ignated States: CA, JP, KR, European patent (AT, BE, 
CH. DE, DK, ES, FR. GB, GR, IE, FT, LU, MC, NL, 
PT. SE). 



Published 

With intemational search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments* 



(54) Title: PROGRAMMABLE MEDICATION DISPENSING SYSTEM 

29 

22^ 




it' 



,1^ 



(57) Abstract 



^ medication-disnensinp SVStP.m includes a ^escribing data entry station for use hy a pfivf^ir^fln cfny^ presrrjp^inn infnr- 
matioT Lin a portable prescribing module (12\ a disi^^sing d^ta p.ntrv s^ijtifiO bv a ^\^^^ dispensing informa - 

ti flp in a portable dispensing data storage unit (18). and a nledic^ ^ip^ dispense r ^|3) responsive to information stored in the por - 
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Description 
Programmable Medication Dispensing Svstieia 

Technical Field 

This invention relates to nedicine-dispensing devic- 
5 es and, more particularly, to a progranmaible medicine- 
dispensing system. 

Background Art 

Heretofore, a variety of medicine-dispensing devices 
have been proposed. In the patent to Rose et al.. No. 

10 4,695,954, for example, a medication-dispensing system is 
provided in which prescription information is encoded 
into a memory card by a programming device located at a 
pharmacy in accordance with a physician's instructions. 
The memory card is inserted by the patient into a dis- 

15 penser which automatically releases the appropriate medi- 
cation at the required times and provides a corresponding 
alarm and visual indication on a screen. The dispenser 
includes sensors which detect the removal of medication 
from a delivery compartment to record compliance by the 

20 patient, but failure of the patient to remove the medica- 
tion will not prevent the dispenser from continuing its 
programmed operation but instead may send an alarm to a 
remote location. This system is intended for use by a 
patient at a facility where supervising personnel can 

25 observe monitors and take corrective action promptly, but 
is not portable or useful in an environment where the 
patient must follow a regimen without close supervision 
by others. 

The patent to Urquhart et al. No. 4,725,997 disclos- 
30 es a dispensing device for pharmaceutical preparations 

which is programmed with information concerning a dosing 
regimen and permits the user to deviate within limits 
from the regimen and monitors the deviations while pre- 
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venting dispensing outside the predetermined limits* The 
dispensing device has a data communication interface for 
communicating with a physician or pharmacist and includes 
a display screen on which instructions and inquiries may 
5 be displayed. 

The Mcintosh et al. Patent No. 4,088,056 discloses a 
programmed medication clock having a plurality of sepa- 
rate compartments for different types of medication along 
with a separate indicator and acknowledgment switch adja- 

10 cent to each compartment to indicate the compartment from 
which medication is to be taken and to acknowledge taking 
of the medication by the user. The Lloyd et al. Patent 
No. 5,099,463 shows a medication alarm device with sepa- 
rate holders for removable medication containers and cor- 

15 responding indicator lights to designate a container from 
which medication is to be taken. 

In the Schollmeyer et al. Patent No. 4,504,153, a 
cap for a medication container includes a programmable 
prompting device which is programmed in accordance with 

20 the physician's prescription instructions to automatical- 
ly prompt a patient to take medication at prescribed 
times. The prompting device is programmed by plugging it 
into a pharmacist's programming station which is connect- 
ed to a computer for supplying programming instructions 

25 in accordance with the physician's prescription. 

The Bender Patent No. 3,871,551 discloses a pill 
dispenser usable by a patient with no supervision. Ac- 
cording to that patent, a manually-advanced pill dispens- 
er is provided for periodic delivery of medication at 

30 timed intervals and failure to remove a pill from the 

dispenser at the required time will prevent further ad- 
vance of the dispensing system. The patents to Carlson, 
No. 4,223,801; Wirtschafter et al., No. 4,588,303; 
McLaughlin, No. 4,717,042; Cole et al., No. 4,731,765; 

35 and Shepherd et al., No. 4,911,327, similarly disclose 

dispensing arrangements in which removal of medication at 
the appropriate time is detected. 
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The Shepherd et al. patent also discloses a refill 
alarm, as does the Kehr et al. Patent No. 4,768,176, and 
the latter patent also discloses an arrangement for dis- 
pensing prescribed drugs at variable times in accordance 

5 with the patient's activities. None of the prior art, 
however, provides a programmable medicine dispenser in 
which a separable data storage unit may be programmed by 
a physician or a pharmacist to provide specific instruc- 
tions with respect to each drug to be taken and which 

0 also requires the patient to properly confirm that he has 
followed the instructions or which releases a drawer con- 
taining medications and provides a visual indication of 
the location of medication to be taken. 



Disclosu re of Invent- ^nyi 

Accordingly, it is an object of the present inven- 
tion to provide a programmable medicine-dispensing system 
which overcomes the above-mentioned disadvantages of the 
prior art. 

Another object of the invention is to provide a pro- 
grammable medicine-dispensing system which is appropriate 
for a patient who is not under immediate supervision. 

These and other objects of the invention are at- 
tained by providing a programmable medicine-dispensing 
system including a removable data storage unit in which 
regimen-related information may be stored to make the 
information and appropriate medication available at re- 
quired times and wherein the patient must make a confirm- 
ing entry to permit the medication schedule to continue 
in accordance with the regimen. The regimen-related in- 
formation may be entered in a prescribing information 
storage unit by a physician or in a dispensing informa- 
tion storage unit by a pharmacist or a physician or the 
patient, or it may be entered in the dispenser by the 
patient. In addition, the location of medication to be 
taken in a drawer containing several compartments may be 
designated by an illuminated indicator. Preferably, the 
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system includes an arrangement for recording each con- 
firming entry made by the user as well as any user infor- 
mation such as side effect indications. 

The programmable medication-dispensing system of the 
5 invention is addressed to the management of multi-pre- 
scription regimens of **self-administering" or "home-care" 
patients with a minimum level of patient competency, for 
patients who might have a variety of attendants at dif- 
ferent times, are under the care of more than one physi- 

10 cian, and might obtain medication from different pharma- 
cists. In its most comprehensive form, the system in- 
cludes not only the dispenser used by the patient, but 
also the prescription card encoded by a pharmacist, a 
card encoder for the pharmacist, software for the pharma- 

15 cist and for the physician and the user, and various ac- 
cessories for communication and ancillary devices to fa- 
cilitate the operation. 

Although the dispenser can be embodied in many con- 
figurations, they all have certain basic design aspects 

20 and the same method of operation. In particular, the 

dispenser is a stand-alone unit which is portable, pro- 
grammable, interactive with the patient, simple to use, 
has large-scale ergonomics and includes a memory and an 
alarm system, which may include both sound and voice sig- 

25 nals, a TV- interrupt and a remote alarm. It may also be 
designed for telephonic communication, for example, with 
a physician or pharmacist. 

Among the capabilities and features of the dispenser 
are the storage and display of information relating to 

30 interactions for all drugs to be taken by the patient, 

and the display of appropriate warnings for interactions 
which might be adverse, and a record of any patient tox- 
icity, I.e., adverse drug reaction. The dispenser, which 
is programmable by either a PC or a "Smart Card" or simi- 

35 lar module, can devise the optimal daily schedule for 

taking medication and can use a variety of loading strat- 
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egies, either daily or cyclical, from bulk supplies or 
prepackaged or from bottled inventories. 

At the actual time of dispensing the medication, the 
dispenser identifies the medication to be taken, speci- 
5 f ies the quantity to be taken and provides instructions 
with respect to the taking of medication. Also, at pre- 
determined intervals, the dispenser can query the patient 
as to any present symptomatic state and any drug re- 
sponse. Moreover, the dispenser requires active, posi- 
10 tive ••confirmation" from the patient that the medication 
was taken or specific instructions were read and fol- 
lowed, or that a response to a specific inquiry has been 
made. Furthermore, the system records the actual time 
and date when each medication was taken or any failure to 
15 take medication when scheduled and each confirmed event 
relating to the medication and any event for which con- 
firmation by the patient is required. 

With respect to the scheduled taking of medication, 
the schedule is based on prescribed interval tolerances 
20 and the dispenser may provide a variety of alarms, for 
example, of variable frequency and tone, it also dis- 
plays the next scheduled taking, provides anticipatory 
alarms for "critical-to-take" medications and, if any 
medication is taken early or delayed, it can reschedule 
25 all of the remaining drugs to be taken during that day. 

The dispenser further distinguishes between a "postponed" 
taking of medication and a "late" taking of medication, 
and has an iterative procedure for scheduled but "moving" 
events and can also adjust dosages. 
30 With respect to unscheduled ("as-needed") taking of 

medication, the system can display the limits on cumula- 
tive daily dose and frequency and can condition dispens- 
ing on responses to specific inquiries, such as prior 
symptomatic states. 
35 The system can also intervene at any time by, for 

example, alerting the patient with respect to a "criti- 
cal" failure to take medication or toxicity, i.e., ad- 
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verse drug reaction situations and can provide instruc- 
tions to the patient regarding stoppage of medication and 
calling for aid. The system can also allow the patient 
to select any one of several applicable drugs. In addi- 
5 tion, the system can be arranged to adjust dosages de* 
pending on the response of the patient to symptomatic 
inquiries and can recall and display stored information 
such as the last drug taken and the last time any drug 
was taken, for example, and can also provide more elabo- 

10 rated instructions if the patient is unable to understand 
abbreviated instructions provided periodically. 

Furthermore, the medication-dispensing system may 
provide information about dressings, patient temperature, 
blood pressure, appointments and the like, and the 

15 patient can enter information regarding his condition or 
situation, i.e. , the times of sleep, of mobility, of eat- 
ing, of bodily functions and the like. The patient's 
dispenser may also be arranged to receive telephonic 
transmission of data and instructions, and a remote alarm 

20 and locator for the dispenser can also be provided. The 
dispenser can also maintain an inventory of pills within 
the dispenser and in the patient's bottled supply and can 
provide alarm signals alerting the user to reload, refill 
or reorder medication. 

25 The system is especially adapted for the regulation 

of prescribed pharmaceuticals in which the timing, se- 
quence and dosage of medication needs to be continuously 
adjusted or where the complexity of such management is 
greatly compounded by the prescription of more than one 

30 drug and where there is a wide range of patient competen- 
cy for self-administration such as may occur in connec- 
tion with patients over the age of sixty who require mul- 
tiple medications for chronic conditions. Although the 
medication-dispensing system of the present invention has 

35 direct applicability to any regimen that requires a re- 
sponsive and flexible drug strategy and a high confidence 
of patient compliance, it is particularly addressed to 
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the prescription, coordination, interaction, instruction 
and periodic monitoring and special compliance problems 
relating to complex mono* and poly-pharmaceutical regi- 
mens. 

5 In accordance with a preferred embodiment, the medi- 

cation-dispensing system of the invention includes a pre- 
scribing data entry station at which instructions are 
encoded by a physician into a portable prescribing mod- 
ule. The prescribing module may, for example, be a mi- 
10 crocomputer cartridge containing an appropriate memory in 
which instructions are stored and from which a physician 
may retrieve compliance information indicating the extent 
to which the patient has complied with instructions. 
Preferably, the prescribing module is encoded by using a 
15 personal computer attached to a prescribing adapter into 
which the prescribing module is plugged. 

Preferably, the system also includes a dispensing 
data entry station at which a dispensing data storage 
module is programmed by a pharmacist, for example, to 
20 store drug-specific information relating to the medica- 
tion, including times and dosages and refill information. 

In addition, the system includes a medication dis- 
penser operable by the patient in which the prescribing 
data storage module and the dispensing data storage mod- 
25 ule are received and which is responsive to the stored 
data to display appropriate medication information and 
permit loading and dispensing by the patient of the spe- 
cific drugs prescribed by the physician. To assure com- 
pliance with the prescribing and dispensing instructions, 
the dispenser requires confirming entries to be made by 
the patient at each step in the process. If desired, the 
dispenser may have, for example, separate drawers for 
drugs to be taken on demand and drugs to be taken only at 
specified intervals, each drawer containing a series of 
35 compartments for different drugs with indicating lights 
designating the compartment containing the drug to be 
taken or loaded by the patient. 



30 
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Brief Description of Drawings 

Further objects and advantages of the invention will 
be apparent from a reading of the following description 
in conjunction with the accompanying drawings, in which: 
5 Fig. 1 is a schematic perspective view illustrating 

the arrangement of a representative prescribing data en-^ 
try station for use by a physician in accordance with the 
invention; 

Fig, 2 is a schematic perspective view illustrating 
10 the arrangement of a typical dispensing data entry sta- 
tion for use by a pharmacist; 

Fig. 3 is a schematic perspective view illustrating 
the arrangement of a representative medication dispenser 
arranged in accordance with the invention; 

Fig. 4 is a schematic block diagram showing the ma- 
jor components of a typical medication dispenser in ac- 
cordance with the invention; and 

Fig. 5 is a perspective view illustrating the ar- 
rangement of another representative embodiment of a medi- 
cation dispenser according to the invention. 

Best Mode for Carrvin g Out the Invention 

In the typical programmable medication-dispensing 
system in accordance with the invention shown in Figs. 1- 
4, a prescribing data entry station, shown in Fig. 1, 
includes a prescribing adapter 10, connected to a conven- 
tional personal computer 11 or the like, which is ar- 
ranged to encode data and prescribing instructions, typi- 
cally under the control of a physician, in a prescribing 
module 12 regarding the specific regimen, including the 
timing and dose of each of a plurality of drugs to be 
taken by a patient. The prescribing module may, for ex- 
ample, be a microcomputer cartridge of the usual type. 
The patient then uses the prescribing module to control 
the operation of a medication dispenser such as described 
hereinafter with reference to Fig. 3. 



25 



30 



35 
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15 



Referring more specifically to the illustration in 
Pig. 1, the computer H receives data from a series of 
diskettes 14 containing basic instructions and other in- 
formation and displays the data as selected by the physi- 
5 cian on a screen 15 to assist the physician in determin- 
ing the drug regimen. In addition to a diskette contain- 
ing basic instructions, other diskettes nay include the 
medication history and most current prescribing instruc- 
tions and schedule for the patient, specific information 
10 relating to each of the medications to be prescribed, 

including recommended dosages, interactions, counterindi- 
cations, and the like, and condition- or disease-specific 
information, including a checklist or menu of choices 
that allows the physician to select dosage and time vari- 
ables, to screen for specific drug interactions, to de- 
lineate particular symptoms, conditions, responses, in- 
structions and the like, which are appropriate to the 
drugs prescribed, the patient competency level and the 
diagnosis. Such diskettes may be prepared, for example, 
under the guidance of a "physician (scientific) advisory 
committee" whose members include disease- or condition- 
specific doctors, gerontologists and polypharmacists. 

Instead of diskettes, the same type of information 
may be supplied in the form of magnetic cards or other 
25 electronic or magnetic storage devices having a capacity 
sufficient to store all of the required information. 
Electronic storage devices may be in the form of "smart 
cards" containing embedded integrated circuits, similar- 
ly, the prescribing module 12 and the dispensing module 
30 18 described hereinafter may consist of any type of in- 
formation storage device, such as a magnetic card or disk 
or an electronic storage device, which may be received in 
and read by an information-handling system. 

After the prescribing module 12 has been plugged in 
35 and the data from the appropriate diskettes has been en- 
tered, the computer displays the necessary information on 
a screen 15, such as the competency level of the patient, 



20 
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and, for each drug prescribed, a menu is displayed from 
which the physician keys in the dosage and timing selec- 
tions, limits and special instructions. A disease-spe- 
cific menu is then displayed and the computer then con- 
5 ducts a drug interaction and counterindication review and 
displays any possible incompatibilities. Based on this 
information, the physician enters any changes to the ini- 
tially-established regimen and selects the appropriate 
features or operating mode from the level of simplicity 

10 menu derived from the patient information file. Thereaf- 
ter, the selected regimen and its schedules, which have 
been checked by the computer or the encoder for consis- 
tency, redundancy and efficiency, are displayed on the 
screen 15. When the physician has determined that the 

15 regimen is appropriate, the prescribing module 12 is en- 
coded and the patient's information diskette is updated. 
The encoded prescribing module 12 can then be used by the 
patient to control the operation of the dispenser 13. 

In order to obtain the medication to be dispensed by 

20 the dispenser, the patient provides a pharmacist with a 
written prescription from the physician. At the pharma- 
cy, the pharmacist uses a dispensing data entry station, 
such as shown in Fig. 2, including a computer 16 with a 
dispensing module adapter 17 to encode a dispensing data 

25 storage module 18 with dispensing instructions. The dis- 
pensing module 18, which may also be in the form of a 
smart card or the like, is a one-time use item which is 
supplied to the patient with a specific quantity of medi- 
cation. After that quantity has been used, the patient 

30 must have the original module or card reprogrammed or 

obtain another dispensing module or card, along with the 
appropriate quantity of the medication, from the pharma- 
cist. 

If desired, the pharmacist dispensing data entry 
35 station can be made with the computer 16 and the adapter 
17 combined in a single box with a display screen. 
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The typical embodiment of a programmable medicine 
dispens er 13 according to the invention, illustrated in 
fej^g- includes a rectangular box-like housing 19 having 
two drawers 20 and 21 slidably received in the sides of 
5 the housing and a hinged cover 22 containing a screen 29 
which is adapted to be folded down on the top of the 
housing. One receptacle 23 at the bottom of the front of 
the housing is arranged to receive the prescribing module 
12 which has been encoded by the physician's computer 11 
10 in the manner described above with respect to Fig. 1 and 
another receptacle 24 receives the dispensing module 18 
encoded by the pharmacist, as described in connection 
with Fig. 2. A keyboard 25 is provided on the top of the 
housing 13 to enter informati^p n«if««.gea^y ♦•ho npov^^ 
15 tion of the dispenser. Alternatively, a computer (not 
shown) may be connected to the dispenser to enter the 
necessary information and, in this case, t *.^ p^^..p^.^|><y^^ 
module 12 and the dispensing module la may be replaced by 
diskettes to be used with the computer , in the illus- 
20 trated embodiment of the programmable medication dispens- 
es^* t he righthand drawer 20 f" Drawer I") is arranged to 
contain and provide access to drugs which are to be take n 
on a specific time schedule, and the lefthand drawer 21 
is arranged to contain and permit access to drugs which 
25 may be taken on demand or as need ed. 

In response to de pression of a "T,na ^" kev 28 bv the 
patient or at a prescheduled lutS, <-ho n^epenser displays 
on the screen all ini»f^ j gfi^ < »r,e op^^^..-!^^ 
according to the drawer in which they are to be loaded . 
30 For eanh drug listed, the name. d9 fyp_. number nf pin« ♦•^ 
be loaded, tvnp. (nin nr rapsnl.^) ^nd co^o ^ is shnt^n m 
addition, a cioev is provided to indicate the current 
time. 

When the user depresses the "Load" key 28, the 
35 screen also displays the inquiry "Ready to load Drawer I? 
(time-scheduled drugs)" When the user has the specified 
drugs ready, he depresses a "Yes /Enter" key 31. As a 
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result, the drawer 20, which has a series of twelve com- 
partments 32 arranged in three rows, is extended. Each 
compartment has an indicating light 33 and the compart- 
ment to be loaded first is designated by flashing of the 
5 corresponding indicator light. At the same time, the 
screen 29 displays a highlighted command "Load (name of 
drug)" and a low-lighted and flashing "Loading" as well 
as a highlighted and flashing "Confirm" and a low-lighted 
"(name of drug) not yet confirmed". The different graph- 
ic ic character of each of the screen displays emphasizes 
the responses required from the user. After placing the 
proper drug in a sDg e^<^<<>H f^fymps^r^mi^r^f ^ thr user muet 
depress a confirm l^ey 74 o n the top of the dispenser 
housing^ If a confirming entry has not been made, the 
15 compartment light and the load instruction on the screen 
29 continue flashing and the drawer 21 cannot be closed 
nor can further dispensing operations proceed. If the 
user tries to close the drawer^ an audible alarm 36 is 
initiated and an appropriate message is flash-displayed 
20 on the screen* _The audible alarm may be a t on e or ring- 
ing sound or it may consist of a vocal synthesis or 1^- 
cordinq providing specific jngtruetj^nng. Similarly, the 
^^^'^^"'"'''•''^T' ^" d information djLsplaved o n the screen 29 
may be supplemented by or substituted by correspondina 
25 vocal information. 

When the confirm key 34 is actuated, the flashing 
compartment light is turned off and the screen 29 dis- 
plays "You have just loaded (name of drug)" and "Ready to 
load next drug?". When the user operates the "Yes/Enter" 

30 key 31, the screen indicates the next drug to be loaded 
with the same type of display used for the first drug, 
and the corresponding compartment light 33 begins 
flashing and, after loading of that drug in the appropri- 
ate compartment, the user again depresses the confirm key 

35 34. This procedure continues until all of the time- 
scheduled drugs have been loaded into corresponding com- 
partments in the drawer 21 in the manner indicated on the 
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screen 29. The screen then shows "All time-scheduled 
drugs have been loaded and confirmed" along with a com- 
mand-prompt "Close Drawer I". Thereafter, the time- 
scheduled drawer 21 can be closed. 
5 When the drawer 20 is closed, the screen displays 

"Ready to load Drawer 117". When the Yes/Enter key 31 is 
depressed, the drawer 21 slides open, the indicator light 
33 in the compartment for the first-listed demand drug 
flashes and the screen displays "Load (name of drug)" 

10 along with a flashing low-lighted "Loading" indication, a 
highlighted flashing prompt "Confirm (name of drug)" and 
a low-lighted "(name of drug) not yet confirmed". After 
loading the specified drug into the indicated compart- 
ment, the user presses the Confirm key 34 and the screen 

15 then reads "You have just loaded (name of drug)" and 

"Ready to load next drug?", when the Yes/Enter key is 
depressed, the screen displays the next drug to be loaded 
and the same procedure is repeated for loading of all of 
the as-needed drugs. After all of the demand drugs have 

20 been loaded and confirmed, the display shows "All Drawer 
II drugs loaded and confirmed" and "Close Drawer II". 

After the drawer 21 has been closed, the screen 29 
displays "All drugs loaded and confirmed" and "Ready to 
set time-scheduled drugs?'', when the user enters 

25 "Yes/Enter" by depressing the key 31, the screen dis- 
plays: 

Time-Schi.dii^^,a Dn^F 

The first pill to be taken? 

Upon waking? 
^° At specific time? 

As needed? 

The us e r then se lects o ne of these chc|p.ees bv aopro- 
" Priate operation of the "S elect" button r^a n-r <-ho 

"Scroll" button 39 and then kevino the "Vfts/Tgni-«»>-ii k,,*.^.^^ 
35 31^ 
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If "Upon waking" is selected by the user, the dis- 
play will read: "Ready to dispense: Take first pill(s) 
upon awakening". The display can also sequence<-in here: 
"Wake-up alarm?" and, if selected, the alarm time is en- 
5 tered by the user. 

If "Specific time" is selected, the screen will dis- 
play the "Time-Set" procedure. Once the time is set, it 
reads: "Ready to Dispense: Take first pill(s) at: (set 
time) " . 

10 If "As [first] needed" is selected, the display 

reads: "Ready to dispense: Take first pills when need- 
ed" . 

If appropriate, the foregoing options can be preset 
by the prescribing instructions in the prescribing module 

15 12 and thus not be available as a choice. In the case of 
medicat ions that need to t-air*> n before mealsy the 
screen 29 will display, in a "Message" or "Reminder , " sec- 
tion of the screen, next to these last two choices, a 
flashing side-line: "Must be take n before first meal" . 

20 The iterative procedure allows setting and changing 

of mealtimes^ bedtimes and special times according to the 
user^s changing schedule. 

The same procedure is followed with respect to each 
of the other drugs. 

25 In ^ operation, the dispenser ^s alarm 36 will go on at 

th e sdtiedu le d time and remain on until "Dispense" kev 40 
is pressed, o r until r^og^i- nu mber of minuteg hag 
gassed. The a^a ra will be repeated a preset number of 
minutes later and continue to go off and on intermittent- 

30 ly until the "Dispense" key is operated . 

When the "Dispense" key 40 is then operated, the 
drawer 20 slides open, optionally only far enough to ex- 
pose the first row of compartments, and the indicator 
light 33 in the appropriate compartment 32 emits a flash- 

35 ing light. In addition, the screen 29 displays a high- 
lighted command-prompt: "Take (number of pills and name 
of drug)" and instructions for taking it along with a 
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low-lighted and flashing "Dispensing", a highlighted 
flashing prompt "Confirm (name of drug)" and a low-light- 
ed "(name of drug) not yet confirmed". The user removes 
the specified number of pills from the indicated compart- 
5 ment 32 and takes them according to the displayed in- 
structions. When (and only when) a "Confirm" entyy is 
made by depressing the key 34^ the flashing indicator 
l ight 33 is tu rned off. As with all confirming entries, 
unless there is a proper "Confirm", no subsequent opera- 

10 tion of the dispenser 12 can take place and any attempt 
to close the drawer 20 will set off the alarm 36 The 
display screen 29 will indicate the further action neces- 
sary to satisfy the confirm requirement* The recmirement 
for a "cpnfi,^" p^try aign applies to a confirmation that 

15 instructions stated on the screen have been followed or 

that requiy^d i^Aantinn i^AfiPQrigo« »f the Patient h^y^^ ^ ^^r. 

entered. 

The screen then reads "You have just taken (name of 
drug)" and prompts "Ready to take next drug?". When the 

20 Yes/Enter key 31 is keyed, the screen displays the next 
drug to be dispensed and the same procedure will be fol- 
lowed until all of the drugs to be taken at that time 
have been taken and confirmed. If desired, a list of all 
those drug s, indicated "Confirmed" , can then be dis- 

25 p layed. 

The screen 29 then reads "Time-group #1 is dispensed 
and confirmed" and prompts "Close drawer I". When the 
drawer 21 is closed, the screen then displays continuous- 
ly the next scheduled dispensing time and a list of pills 
30 in the next group to be taken. 

This procedure is repeated for each time group 
throughout the day as long as all scheduled drugs have 
been teGcen and confirmed. 

If the appropriate opnfirminq entry has not been 
^5 made at a snh^j^nliad alarm 36 continues to ao on 

and off, th e screen 2^shows a flashing "Dispensing dg>- 
layed" and displays the delayed drugs, the last time tak- 
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en, the time scheduled to be fcaken , and the number of 
minutes late are displayed , when the "late" user keys 
the Dispense key 40, the display 29 indicates which drugs 
dispensed from the drawer 20, if any, require a dosage 
5 adjustment, any special instructions, and prompts any 

"Drug response" queries, and then reschedules the remain- 
ing time groups according to the prescribing instructions 
recorded in the prescribing module 12, Again, a confirm- 
ing entry is required in order to permit the program to 
10 continue. 

For selected drugs in the scheduled-drug regimen, 
the user may wish to take a scheduled drug early. By 
operating an override key 42 and then the Dispense key 
40, a list of the next drugs to be taken is displayed on 

15 the screen 29. The desired drug is selected by operating 
the Select key 3B and the Yes/Enter key 31 is depressed. 
Depending on the parameters set in the p re scribing data 
storage module _i2^y_th e physician, the screen may dis - 
play a warning that it is too early to take that drug and 
^^at the user shou ld wait a specified time before taking 
it. Alternatively, if use of the drug at that time is 
permissible, the screen will display a statement that the 
drug is being taken a specified length of time prior to 
the scheduled time and the user will be asked if he wants 

25 to take that drug now. If the user then depresses the 

Yes/Enter key 31, the drawer 20 will open and the appro- 
priate indicator light 33 will flash. After the drug has 
been taken, the usual confirming entry by depression of 
the Confirm key 34 is required to close the drawer. The 

30 dispenser will then reset the schedule for that drug so 
that the prescribed interval between taking of the drug 
remains constant and the remaining schedule conforms to 
instructions . 

The medication dispenser 12 accommodates as-needed 

35 drugs in the drawer 22 as described above for which there 
is no fixed scheduling and/or variable dosages. The pre- 
scribing instructions specify the parameters for each 
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drug, such as minimum intervals, cumulative maximum dos- 
age, daily, etc. 

When the user needs to take a demand pill, he de- 
presses a "Demand" key 43 and a list of all on-demand 
5 drugs appears. The specific drug is scrolled by the key 
39 or selected by the key 38 and the appropriate display 
appears on the screen 29. Included in the display is 
specified information, such as last time taken, elapsed 
time, cumulative dosage, maximum daily dosage remaining, 
10 etc. 

When the Dispense key 40 is operated, the drawer 22 
opens and from then on the on-demand drug is treated like 
any scheduled medication. 

Whether schedule-based, on-demand or conf irming-en- 

15 try-based, the medication dispenser can present specific 
prompted requests or messages for the patient's response 
to medication which are selected by the physician from a 
menu of such messages or devised by him when the pre- 
scribed instructions are set. Such messages can include 

20 prompted inquiries as to efficacy, counter indications, 
interactions and the like. Responses to such inquiries 
are required and are equivalent to confirming entries in 
that a nonentry is unacceptable and will prevent further 
operation of the dispenser. Specific response entries 

25 can be set to cause alarms and the display of responding 
instructions, such as an instruction to stop taking a 
specific drug, a delay in the next time for taking the 
drug, a change in the dosage or an instruction to call 
the physician, as well as rescheduling messages. 

>^ The progr ammable medication dispenser 13 of the in-- 
vention can also be used for :^pqainq of ^vmptoins or .coixr 
rtitinnru ^of the pgtifintr. This can be scheduled at specif - 
^ times during the day, "at which times the alarm 36 is 
SPWlT^ed and the ^screen 29 displays a menu at possible 
Symp tgins^ or it can be patient-initiated in response to 
depression of a Log key 46 > In either case, a list o^f 
possible symptoms such as nausea, headache, blurred vi- 
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sion» pain and the like Is displayed and the user can 
select the appropria te symptom and e nter it by depressing 
the Yes/Enter key 31 or. if a computer is connected to 
the dispenser^ a des cription can be entered through the 
5 ^omputer keyboayd^ The resulting information, requiring 
a confirming entry, is recorded in the prescribing module 
12. 

Drugs which are taken based upon events that are 
independent of specific times, such as at mealtimes, upon 

10 waking or retiring, after a bowel movement or the like, 
can be displayed continuously on the screen 29 with ap- 
propriate instructions. Such drugs are loaded in the 
lefthand drawer 21 and are displayed and treated like any 
on-demand medication. Times can be reset as events 

15 change . 

The medication dispenser has a continuously running 
clock 3Q and, if desired, a calendar (not shown) . Any 
time a confirming entry or a response entry is executed, 
the entry which it confirms can be set by the prescribing 

20 instructions to be time-recorded into the medication dis- 
penser memory and in the prescribing module memory. 

The dispenser 13 can also maintain a count of the 
number of pills remaining within each compartment of the 
dispenser, as well as a running count of bottled invento- 

25 ry, and provide alert signal s for reordering drugs for 
whjx^h^h^^ isl ess than a specif ied supply , such as 
three days. In addition, the user can at any time call 
up on the screen 29 any information available in the mem- 
ory such as the next scheduled or previous time-group or 

30 a drug-by-drug record or schedule. Furthermore, the phy - 
sician can encode in the prescribing module 12 appropri - 
ate instructions for nonprescription medication, which 
will then be displayed on the screen 29 prior to use of 

• that medication. 

35 If desired, the dispenser 13 can also be programmed 

to display laboratory test data, specific procedures such 
as bandage-dressings, topical applications, therapies, 
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appointments and the like upon request by the user and 
other information relating to the patient or to other 
drugs, prescriptions or emergency procedures. Prefera- 
bly, the alarm 36 in the dispenser is loud enough to be 
5 heard by a user in another part of the house or apartment 
in which the user is living. In addition, since the dis- 
penser is readily portable and may be moved from place to 
place in the user's home, a handheld locator can be car- 
ried by the user to activate the alarm 36 to enable the 

10 user to identify the location of the dispenser. Con- 
versely, the dispenser can be arranged to transmit alarm 
signals to the locator which is carried by the user. 

In ordinary use, th p tjiata r-Arnr-iiArt hy pp,^ ^^m;/,^ 
dispenser re garding usage, symptoms,, answers to questions 

15 and the like is s^ ij p^ ^j gd tio l Ae p^ y^^^^jflr' simply 

bringing him t:he nRfian t^s prescribinci module 12 . This 
data is retrieved by the physician's computer 11 to up- 
date the patient's file card diskette. 

For those case s where ^ reguent monitpring ig 

20 sired, an acces^ fffy w^oi^oin p^qy pT-nvidf>r^ fnr direct 

telephonic Hj^^nsmission to the phvsician. This all^ ows 
dat a from the patient's dispenser t o c fo dire fffily iniio fche 
Phvsician' s comput er and, conversely, the physician can 
transmit prescribing instructions directly to the dis- 

25 penser for recording in the prescribing module 12. 

A schematic block diagram showing the operative com- 
ponents of a typical dispenser is illustrated in Fig. 4. 
As shown there, the dispenser includes a control unit 46 
containing a conventional microprocessor programmed in a 

30 conventional manner to control the above-described and 

other functions of the dispenser in response to informa- 
tion read by a module reader 47 from the prescribing mod- 
ule 12 and instructions entered by operation of the keys 
on the top of the dispenser unit. The control unit in- 

35 teracts with release mechanisms 48 and 49 for the drawers 
20 and 21 of Fig. 3 and with indicator light control 
units 50 and 51, respectively, for those drawers. 
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In addition, the control unit 46 interacts with the 
keyboard 25, the screen 29, the alarm 36 and the clock 30 
and with a remote communicator unit 51 which may, for 
example, communicate with one or more of a handheld loca* 
5 tor, a telephone interface modem, an external printer, an 
infrared control unit and the like. The dispenser also 
includes an appropriate memory unit 52 and a power soxirce 
53 containing, for example, a battery and charging unit 
to permit operation during power failures, while travel- 

10 ling or at remote locations. 

For the more competent self-administering user or 
where greater portability is desired, a simpler version 
of the dispenser 13 may be provided. This may be accom- 
plished by preprogramming the dispenser or by appropriate 

15 entries through a personal computer or by plugging in a 
programming module such as a smart card containing both 
prescribing data and dispensing data. In this case, the 
prescribing module is not necessary and no separate draw- 
er need be provided for demand-only drugs. Consequently, 

20 only one compartment is required for each type of drug. 
The remaining operation and display functions are the 
same as described above and the dispensing module sup- 
plied by the pharmacist may or may not still be neces- 
sary. 

25 If desired, the dispenser keyboard may also be pro- 

vided with a "Postpone" button which may be depressed by 
the patient if for any reason it is desired or necessary 
to postpone the taking of scheduled medication. This has 
the effect of resetting the alarm for the postponed medi- 

30 cation after a predetermined delay such as five minutes 
and, if not taken, then every five minutes thereafter or 
scheduled for a later time within allowable limits and 
also rescheduling the taking of medications for the re- 
mainder of the day. Any delay beyond the allowable limit 

35 will cause the screen to display "Call the doctor". The 
"Postpone" key may also be used during loading if the 
medication to be loaded is not ready. 
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The dispenser may also provide an anticipatory alarm 
for "critical-to-take" medications where, for example, no 
postponement can be permitted. 

As noted above, the dispensing module 18 is arranged. 
5 for one-time use by the patient in conjunction with the 
medication supplied by the pharmacist. In this case, the 
module would be arranged to permit only a single or a se- 
lected number of loadings of medication into the dispens- 
er, after which it would no longer be operable either for 
10 a selected drug or for all drugs and would require a new 
prescription and reprogramming by the pharmacist, in 
this way, the patient would be required to have periodic 
check-ups by the physician before continuing with the 
regimen. 

15 Fig. 5 illustrates a simplified dispenser 60 de- 

signed to be conveniently portable and having dimensions, 
for example, of about 5cm by lOcm by 15cm. In this em- 
bodiment, the dispenser includes a bottom portion 61 hav- 
ing five medication storage compartments 62-66, each hav- 

20 ing its own dispense indicator light 67 to indicate the 
compartment into which a particular medication is to be 
loaded or from which a particular medication is to be 
taken. Each of the compartments 62-66 has a bottom wall 
68 which slopes upwardly toward the outer edge of the 

25 compartment to facilitate removal of pills 69 stored in 

the compartment and a transparent sliding or folding cov- 
er 70. The dispenser also has a top portion 71 joined to 
the bottom portion by a longitudinal hinge 72 to permit 
the parts to be folded together. The top portion 71 in- 

30 eludes a display panel 73 and a series of buttons 74 hav- 
ing functions similar to those described above with re- 
spect to Fig. 3. At one end, the top portion has a slot 
75 into which a single prescribing card 76 is inserted. 
The single card 76 may be arranged to perform the func- 

35 tions of both of the cards 12 and 18 described above with 
respect to Fig. 3. The bottom end of the dispenser has 
an audio alarm 77 and a visual alarm indicator 78 to per- 
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mit hearing and observation of alarms when the unit is 
closed. The dispenser also has a battery compartment 79 
containing rechargeable batteries and a low-battery indi- 
cator 80 to warn the user to recharge the batteries. The 
5 upper portion 71 also includes a port 81 for connection 
to a telecommunications line. 

Each of the transparent covers for the compartments 
containing scheduled medication may normally be locked in 
closed position and released only for loading purposes or 
10 when medication contained in the compartment is scheduled 
to be used or when the patient indicates early or late 
taking of that medication and may also be arranged to 
prevent the patient from closing the cover unless the 
confirming entry button has been pressed. 
15 The card 76 which is inserted into the slot 75 in 

the upper portion 71 of the unit may contain both physician- 

and pharmacist-recorded information and may also receive 
and store information entered by the patient. 

As shown in Fig. 5, the folding cover 70 has two 
20 hinges 82 and 83 arranged to permit either the entire 

cover or only a front segment 84 to be pivoted away from 
the corresponding compartment. When only the front seg- 
ment 84 is open, the user can conveniently remove a pill 
from the compartment by tilting or shaking the dispenser - 
25 As in the other embodiments, the double-hinged cover can 
be arranged to that it is released only at the time medi- 
cation is to be dispensed. 

Alternatively, the double-hinged cover may be open- 
able by the user at any time and such opening is sensed 
30 by a switch engaging the front segment 84. When the 

switch detects opening, the screen may read "Confirm to 
Continue" and, after confirmation, the screen may read 
"Close Cover to Continue" and an alarm will be set off if 
an attempt is made to continue without closing the cover. 
35 Conversely, if the compartment cover is closed before a 
proper confirming entry is made, the display will read 
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"Please Confirm" and further operation of the system will 
be prevented until the confirming entry has been made. 

If the top portion 71 is folded against the bottom 
portion 61 while a compartment cover is still open and 
5 before a confirming entry has been made, the folding ac- 
tion will close the compartment cover, but further opera- 
tion of the system will be prevented until the confirming 
entry has been made. 

For a low-cost unit, the display 73 may simply be a 

10 symbol display for preformed characters and symbols 

whereas, for a medium- or higher-priced unit, the display 
73 may be an alpha-numeric display and the keys 74 may 
include an alpha-numeric keypad or a separate keypad may 
be plugged into the unit. Higher-priced configurations 

15 may include a silicon microchip with a serial interface 
in the card 76 rather than magnetic storage and each such 
chip may have a laser-written unique electronically-read- 
able code number for positive identification. 

Moreover, the functions of several of the keys de- 

20 scribed in connection with the embodiment of Fig. l may 
be combined into a single key. For example, the Select 
and Scroll functions may be combined into one key and the 
Demand Override and Dispense functions combined into an- 
other key, and the Yes/Enter and Confirm functions may be 

25 combined into one key. Other function combinations for 
the same key are also possible. 

Although the invention has been described herein 
with reference to specific embodiments, many modifica- 
tions and variations therein will readily occur to those 

30 skilled in the art. Accordingly, all such variations and 
modifications are included within the intended scope of 
the invention. 
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Claiins 

A iiiedication**dispensing system comprising pre- 
scribing data storage means having a memory for 
storing prescription information, prescribing data 
entry means for encoding prescription information on 
the prescribing data storage means, and medication- 
dispensing means responsive to information stored in 
the prescribing data storage means including display 
means for displaying instructions regarding medica- 
tion referred to in the information stored in the 
prescribing data storage means, medication container 
means for storing and dispensing medication in re- 
sponse to medication regimen information received by 
the dispensing means and confirming entry means re- 
quiring actuation by a user to indicate compliance 
with medication instructions. 

A medication-dispensing system according to Claim 1 
wherein the container means comprises a normally 
closed container which is released to permit access 
to medication and wherein the dispenser will not 
permit closing of the container in the absence of 
actuation of the confirming entry means. 

A medication dispenser according to Claim 2 includ- 
ing alarm means actuated in response to an attempt 
to close the container in the absence of actuation 
of the confirming entry means. 

A medication dispenser according to Claim 2 includ- 
ing means for preventing further operation of the 
dispenser in the absence of a confirming entry after 
the container has been released and means for re- 
cording confirming entries. 



PCr/US93/07710 



•25- 

A medication-dispensing system according to Claim 2 
wherein the container is a drawer which includes a 
plurality of compartments for storing medication and 
including indicator means for indicating one. of the 
plurality of compartments for use by a user in ac- 
cordance with instructions displayed on the display 
means • 

A medication-dispensing system according to Claim 2 
wherein the storage and dispensing means includes a 
second container and wherein one container contains 
medication to be taken on a prescribed schedule and 
the second container contains medication to be t£dcen 
on demand. 

A medication-dispensing system according to Claim l 
wherein the medicatioh storage and dispensing means 
comprises at least one container with a plurality of 
compartments and load means responsive to actuation 
by a user to display instructions regarding loading 
of medication into selected compartments in the 
storage and dispensing means, 

A medication dispenser according to Claim l includ- 
ing alarm means for indicating the time for taking 
of medication and release means for releasing a 
storage and dispensing means to permit dispensing of 
medication in response to the alarm, 

A medication-dispensing system according to Claim 1 
wherein the medication-dispensing means includes 
internal memory means for storing information and 
keyboard means permitting a user to enter informa- 
tion into the memory means. 

A medication-dispensing system according to Claim 1 
wherein the prescribing data entry means is respon- 
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sive to information contained in a medication infor- 
mation storage means and in a patient information 
storage means and includes display means for dis- 
playing medication information and patient informa- 
5 tion and keyboard means for entering and displaying 

prescription information and for storing pre- 
scription information on the prescribing data stor- 
age means. 



11. A medication-dispensing system according to Claim 1 
10 including dispensing data storage means having a 

memory for storing dispensing data and dispensing 
data encoding means for encoding dispensing data 
into the dispensing data storage means and wherein 
the medication-dispensing means is responsive to 
15 information stored in the dispensing data storage 

means • 

12* A medication-dispensing system according to Claim 1 
wherein the storage and dispensing means has a plu- 
rality of compartments for different medications and 
20 each compartment has a separate cover. 

13. A medication dispenser according to Claim 1 wherein 
the container means comprises a plurality of com- 
partments, each having a slidable cover to permit 
access to medication contained therein. 



25 14 . A medication dispenser according to Claim 1 wherein 
the container means comprises a plurality of com- 
partments, each having a hinged cover to permit ac- 
cess to medication contained therein. 

15. A medication dispenser according to Claim 14 wherein 
30 the hinged cover has a first hinge permitting the 

entire cover to be opened and a second hinge permit- 
ting only an end portion of the cover to be opened 
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to permit medication to be removed from the compart- 
ment. 



16. A medication dispenser according to Claim 14 includ- 
ing detector means for detecting the cover in the 

5 closed position. 

17. A medication dispenser according to Claim 14 wherein 
the cover is normally retained in the closed posi- 
tion and including release means for releasing the 
cover to permit access to medication in the compart- 

10 ment. 



18. A medication dispenser according to Claim 1 wherein 
the medication container means comprises a plurality 
of compeurtments, each having a bottom surface which 
slopes upwardly toward one end to facilitate removal 

15 of medication therefrom. 

19. A medication dispenser comprising medication con- 
tainer means, data storage means removably connected 
to the dispenser for providing medication informa- 
tion to the dispenser, display means for displaying 

20 medication information including instructions re- 

garding medication, control means responsive to the 
data storage means for controlling the medication 
container means to permit access by a user at se- 
lected times, and confirming entry means for actua- 
ls tion by a user to indicate compliance with instruc- 
tions presented on the display means. 



20. A medication dispenser according to Claim 19 wherein 
the removably connected data storage means comprises 
prescribing data storage means arranged to receive 
prescribing data at a remote location. 
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21. A medication dispenser according to Claim 19 wherein 
the removably connected data storage means comprises 
dispensing data storage means arranged to receive 
dispensing data* at a remote location. 

5 22. A medication dispenser according to Claim 19 includ- 
ing alarm means responsive to the control means at 
the selected times when medication is made accessi- 
ble to the user. 



23. A medication dispenser according to Claim 19 includ- 
10 ing internal memory means for storing information in 

the dispenser and keyboard means permitting a user 
to enter information into the internal memory means. 



24. A medication dispenser according to Claim 19 wherein 
the medication container means includes a slidable 
15 drawer having a plurality of compartments which may 

be released at the selected times to permit access 
to one or more of the compartments and indicator 
means for indicating the compartment containing med- 
ication for use at the selected time. 



20 25. A medication dispenser according to Claim 19 wherein 
the medication container means comprises at least 
two drawers which are selectively releasable and 
wherein one of the drawers may be released at se- 
lected times in accordance with a medication regimen 

25 and another drawer is selectively releasable by the 

user to permit access to medication to be taken on 
demand . 

26. A medication dispenser according to Claim 19 includ- 
ing remote communication means permitting communica- 
30 tion with the dispenser from a remote information 

source. 
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27. A medication dispenser according to Claim 19 includ- 
ing remote locator means for causing the dispenser 
to produce a locating signal. 

28. A medication dispenser according to Claim 21 wherein 
5 the dispensing data storage means includes means f or 

limiting the ntimber of times the dispensing data 
stored in the storage means may be reused. 

29. A medication dispenser according to Claim 19 wherein 
the container means comprises a plurality of com- 

10 partments, each having a hinged cover to permit ac- 

cess to medication contained therein. 

30. A medication dispenser according to Claim 29 wherein 
the hinged cover has a first hinge permitting the 
entire cover to be opened and a second hinge permit- 

15 ting only an end portion of the cover to be opened 

to permit medication to be removed from the compart- 
ment. 

31. A portable data storage unit for use with a medica- 
tion dispenser comprising prescribing data storage 

20 means for storing prescribing data for medication to 

be dispensed by the dispenser and user response data 
storage means for storing information provided by a 
user of the dispenser. 

32. A portable data storage unit for use with a program- 
25 mable medication-dispensing system comprising data 

storage means for storing dispensing data to be uti- 
lized by a medication dispenser and reuse-limit in- 
formation storage means for storing information pro- 
viding a limit on the number of times the dispens- 
30 ing data storage unit may be utilized by a medica- 

tion dispenser. 
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33. A medication dispenser comprising medication con- 
tainer means including a plurality of compartments, 
each having a hinged cover with a first hinge per- 
mitting the entire cover to be opened, and a second 

5 hinge permitting only an end portion of the cover to 

be opened. 

34. A medication container according to Claim 33 wherein 
each compartment has a bottom surface which is 
sloped upwardly toward the end portion of the cover. 
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